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NATIONAL AERCNAUTICS AND SPACE ADMINISTRATION

By
Honerable James E, Webb

(4 May 1967)

GENERAL TACON: (Introduced the speaker).

MR, WEBB: Thank you very much, gentlemen,

Sitting in this chair I feel a little bit like I am back
in the Mercury days, ail alone in a great big wide-open atmosphere
that is not exactly conducive to equanimity; and I guess all our
four astronauts felt that way in Mercury, because we had troubles
with every flight -- which i1llustrates again, I think, how diffi-
cult it is for m;n to move out into a wholly new and hostile environ-
ment by the use of new technology.

It is interesting, I think, that Surveyor is digging
trvenches on the Moon., It is also interesting that it is the second
generation spacgcraft and that there is a third generation spacecraft
out around the.Moon, Lunar Orbiter.

It is a_rather‘remarkable thiné that Lunar Orbiter was
built by a comﬁaﬁy that was the highest bidder, not the lcwe;f.biﬂéér,
and that all three of them are working. So you miggé ﬁénder gﬁat in
terms of going back to 1916, when the National Advisoryéé;mmittee

_for Aeronautics was established to get researqh d6;e in aviation,

%
And then ten yeaxs later we had to wodify the procurement laws

through the Air Commerce Act of 1926 in order to establish a means

to get design competition and to set up the rule that in aeronautical
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matters we would buy the best equipment and not the cheapest equip-
ment.

T think the present operation in the Space Agency ﬁas
more kinship to that process of intellectual activity with science
done on campuses, with the muscle of American industry brought in at
e proper time, but with devices like wind tunnels available in govern-
ment laboratoriés, indeed a cowbination of government, industry,
and scie#ce thrcugh an organization that was paid for by the Govern-
ment but was called the National Advisory Committee on Aexonautics.

It is a little bit like I said to some of you a few years ago, that
the Bureau of the Budget has survived because its name concealed
its function. In some ways NACA and NASA have a kinship to the

Burveau of the Budget. That is not the only connection.

Now let me pursue this matter of third generation space-
craft just a bit further. The Apollo is the third generation manned
apacecraft.'id; have flown it successfully three times. |

On tﬁe first test of the guided system we flew equipment
that was diractly.rglatéd to the NACA tyﬁe of philosophy. This
equipment was produced 16 its first working models at the imnstru-
mentation laboratory st M.1.T. by Dr. Stark Draper and his group.
These men had done guidance systems for Polaris and, I think,Titan,
and had develope& a very real capability. Indeed, I believe it was
Drx. Draper who; when the question of a mobile deterrent force came

some ten or twelve years ago, asked the qusstion, when someone talked

about putting these missiles on railroad cars, trucks, and ships:




Why don't you put some on a submarine? Then the question was immedi-
ately asked: Can you locate the submarine so that you can fire?

If you>have to surface can you locate it rapidly enough? And he
said: Why do you surface? Then he was asked: Well, can you locate
it under the water? He said: Yes, And he gave his own estimate of
the degree of accuracy which could be achieved with the then known
state of the art; and, indeed, today the accuracy is about four

times vhat he predicted, and four times the basis of the decision.

Well, from this experience, when we asked him if he would
do the Apollo guidance system, he said he would. We asked him how
long it would take, and he said: "It will be ready when you need
it." So we gave him the contract.

We were going on what he had done on the other systems for
the military Services. But two things happened that I think are
important for you to think about,

First, 200 engineering Ph.Ds. were trained by working
with this equipment in the instrumentation laboratory while it was
being developedfand,thé first models tested. This means that a man
getting his Ph.D. knew that the gyro he was designing, working on,
constructing, and tesging either would carry men to the Moon or
would not carry them there. There was not any way that he could
escape the fact that his work was going to be tested in actual
flight on a difficult mission. _

The second thing that I think is important {s that the

basic work theretofore done was reduced to general principles so
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that there is now available as a result of that work a body of knowl-
edge that can be applied in ways that were not available to this
country before, - -
Incidentally, industry was given $203 million worth of
~contracts to produce the equipment, to produce the muscle once that
!work had been done. When I was asked by the President to go and
talk in Germany, and stopped in England on the way to discuss whether
or not wg/coﬁld depart from the previous pragtice of cooperation
through having each nation agree to do its particular chores, like
_dévelop a satellite or the scilentific instruments to go on a satel-
lite, we would agree to launch it, track it, and provide the infor-
mation back to the scientists of that country so they could publish,
when we were discuséing the possibility of going beyond that to a
joint effort with Germany so that Germany could then become a betéer
partner in an international framework of coogération, because it
was not compékftive with ¥rance, for instance, at that time,.we
(Draper went aiong with me to see how this political framework of
negotiation with ofhgr nations takes place ~- he was a little sur-
prised at that as I was at thg state of technology in his laboratory)
stopped and he made the statement in both those nations that it was
possible through the application of then known knowledge, plus the
new developments in re~entry physics, to improve the accuracy of the
’. present Polaris;systém by a factor that would approximate one million.
Now, these are falrly startling figures when yéu think

that this has happened in six years in that laboratory.
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Well, I use that only to-illustrate a process and to come
to a point that you can ask questions in a few moments,‘and to streas
the fact that in the guidance system on the third generation of
manned spacecraft produced in less than ten years in this nation =~
the first flight went 18,000 miles without being updated from the
ground, positioned itself correctly, and re~entered the earth's
atmosphere, heated up, slowed up, positioned itself again and
skipped out of the atmosphere into space and want another thousané 4
miles and re-entered the second time, and on the second re-entry
the guldance system, produced in the manner I have described, was
calling for a correction of 194.7 miles; and the actual error, when
the parachute opened above the airplane that was there waiting for
it, was 203 miles. So you had an eight-mile deviation from what
the brain was calling for. The error was really caused by a failure
to completelj'%nderstand the lift-qver drag ratio of the ;apsule
itself, plus ihg atmospheric- situation. that relsted to the calcu-
lations necessary for correct re-entry physics.

Now;"géntlemeg,‘if you can skip straight ahead, you can
skip sideways. This is a remarkable thing, This is a stabilized
inertial platform made fo conform to general principles and with
an extreme applicgtion of accuracy in the pick-offs and in the
utilization of the information from the pick-offs. Remember, this -
i3 not dated snd this same application today, I believe, would
make it possible to take off two airplanes from California and

bring them into New York without ﬁpdating that position from the




ground at all and within maybe a minute-and-a-half apart; and also
to position airplanes accuratély golng across the Atlantic Ocean
within a very few miles, and might well be a major departure from
the present system of controlling aircraft around the world.

I do not want to linger too much over this very high
degree of accuracy based on an understanding of the basic primciples
and the application through engineering.

Quickly, if you think of Apollo as a third generation
manned spacecraft, Lunar Orbiter as the third generation Lunsr
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spacecraft, Pioneer J4,. riner/lfj oyagegAlilv.third generation
of the interplanetary spacecraft, you recognize that we have moved
a very long ways in a short period of time, The President is pro-
jecting to the Congress and asking for approval a production rate
of eight Saturn vehicles a year after 1?70 ~~ four of the big ones
and four of the small ones.-- and their utilization not for fﬁrther
scientific eé%ioration, not only to extend the stay-time of man in
space for up to a year, but also to land an automated biological
laboratory on Mars in-1§73 and determine whether life exists there.

So fast is this utilization of the rocket technélogy to
conquer new environment’proceeding, already scientists a?e discuss~
ing a general theory of planetary atmosphere to give them increased
theoretical found;tions for their understanding of the earth's
atmosphere through comparing it with the atmospheres of Venus and

Mars, already we are applying the feedback principle that makes this

possible in hospitals, experimentally, in reducing the mortality




rate by f£ifty percent in the first three days of cardiac patients
comiﬁg in where they could be properly instrumented immediately, so
that every bit of therapy that is appliéd is immediate1§>ef£ective

in the body and in the instruments measuring what is happening in

the body and, therefore, the doctor can determine immediately whether
the therapy is right or not, just like you have to determine immedi-
ately on launch whether or not that rocket needs a correction in
order to/éo forward with its flight.

This real time decision-making through an immediate feed-

-back of information is the basic ingredient of the management system

that has brought 20,000 companies, 420,000 men and women in industrial

factories, some 10,000 scientists, engineers, and graduate students

on the campuses of 150 universities into a system that uses $0 to 95
parceant of the resources outside the Govermment,

| It is a very difficult thing to have the tenuous connection
of a contracé';ith the actual muscle power, man power, brain power
that does this work, NASA did‘commit itself to endeavor to make

that form of management'Qork; it is making it work, no matter what
you may read in the newspapers every day about one inspection report,
Just bear in mind that in the Gemini program twenty men went into

space in twenty months and that we have developed a capability to

generate three generations of spacecraft in every major field in

. this short period of time,

Right now employment in the industry has droppad from

420,000 to about 350,000; ebout 5,000 people per month are being
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extruded from the factories working in the NASA program. I think
we have accomplished that without a great pearturbation. It is in
a way, I think, rather remarkable that we have been able to work

with industry to do advanced research and development whers there

was to be no large follow-on production on which profits could be

nade.
EBach industry had to go through a double~learning process,
They had/&o learn the complexities of hardware, where in the third

generation of manned spacecraft, Apollo, you moved up to a million~

-end~a~-half pieces in the command and service module. This compares

with gomething between 25,000 and 50,000 in Mercury, 236,000 in
Gemini, a million~and-a-half in the Apollo.

The companles have had to learn to do this kind of work-

. of
. and make a profit on it. That making/a profit and satisfying the

schedule requirement require a second learning period. Once they
have 1earned~h;w to do the hardware, do the testing that gives
raliability 1n‘1t, they then have to learn a management system»by
which they can ké;p viaibility, satisfy the Government with respect
to the efficiency of the Qpetation and ability to deliver on time;
they also have to aatisfy their stockholders that they can make a
profit in that proceas. And they have to compare the profit they
make thare withlo;her available profits in our very affluent society
where -every 1nd;stry that has real ability is in demand.

Well, maybe I should stop there.

I do want to say that the agenéy that built up this capability.




has worked in the closest and wost 1intimate relationship with our
military Services, with other agencies like the Federal Aviation
Authority, is now working increasingly closely with the Department
of the Interior and the Department of Agriculture in developing
the capability of satellites for resourxce surveys and for studies
of phenomena on the earth that are important to those departments;
it has worked very closely with the Weather Bureau, so that in our
third generation of weather satellites we now have a capability to
take a picturs every thirty minutes of a third of the earth out
over the Pacific, send this information back to the Weather Bureau,
have it processed in practically real time, send it right back to
the gatellite, which then relays it down to that same one-third of
the earth. We do this every day.

It is a rather remarkable third generation‘spacecraft.in
the weather field built on this close relationship between NASA and

- s
the Weather Bureau and those elements of the military system §hat
are involved in weather.

COMSATNCorpor;tion, you know about that. We launch their
satellites, We are in the third generation of communications satel-
lites,

* $o maybe, having madeAthis point, 1 should stop now and

answer questions, if you want to ask them.
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Discussion

DR. HOUSTON: Gentlemen, Mr. Webb hag thought
it might be of more interest to all to reserve the major share
of his time this morning for your questions. He is ready to
entertain your questions, Who wants to begin?

QUﬁ:STION: Mr, Webb, probably the one item receiving
}the most publicity today is that of defects in the Apollo capsule,
Will you comment on the recently released so-called Phillips

Report? Will you comment on the confidential General Electric

Report that 'was published yesterday in the New York Times?

MR WEBB: You boys really keep current, don't. you? -
Firét of all, m the- fi.rst learning process that I described--how
to do the hardware--we had to make an investment of approxi-
mately $7 billion in the development of the equipment itself, in
the t;sting and testing and testing to get reliability, the movement
of the equipment onto integration with the total system, and then
the checkout and launch of this equipment--about ‘$8 billion in the
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b}g boc;ster; 80 you Eare taiking about $15 billion in these two
items, )

The companies that went to work in this program work
on the basis of about 50 percent done by the prime contx:actor
and maybe 55 percent subcontracted out. The major units are
subcontracted out.

You have a very difficult weight problem; you have
plumbing in a closed capsule in the Apollo, whereas on Mercury
we could put the plumbing on the outside. We did not ha§'e to have
a heat shield except on the blunt end for re-entry because the
re-entry speéd from earth orbit is much lower than from the
escape v_el’ocity required to go to the moon. You also had a
requiferdent for extréine reliability.

Wg went through major tests up through the ninth Apollo
spacecrat:t and Bad mény, many differer.xt changes to undertake.
The procésé is a bit like a pyramid, where you start at the bottom;
you do‘a lot of work; you move up to the next stage; each stage
requires in_cz:eased rigidity and thoroughness of testing, with
extrusion of the problems, the solution of the problems, the
feedback in to the next agent. At fhe end you a.re supposed to get
to the point you can launch. But it is a process of learning

-11-
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together, with the Goverhment and industry in a system that
no one has ever made work before and where the energy dissipa-
tion on return is at least four times that from orbital speeds and
where you have to launch six million pounds from' the earth,
proceed up above the air, get into orbit, launch from orbit, .
coasgt tw‘o days, and then let the gravity of the moon draw you in,
go into orbit, then drop down a little spacecraft from orbit on the |
moon.

Evéry company that has undertaken to do this kind of ,
work has encountered, rbuéﬂy, the same kind of problems. 1
think we have hsed one of the greatést ahd ablesi men alive in
the world 'today, General Sam Pl;illips, as the manager of this

program, " He is the manager of the Minute Man program. I

_think that without a doubt he {s the most capable man this countr

has or I have ever known. ~ .
_-—____/\/_\/\/\/\/

In the process of teaching companies how to do this work
we do not have the bénefit of the classification system of the
mﬂit;.ry or of the Atomic Energy Commission. va a crane drops
a plece or a crane operator bumps 2 stage against the side of a
building and something gets dehted, it is in the né;vspapers the
next day. The plain fact is, this is a new system of wofking.

-12-
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Wé had trouble c;n every Mercury flight, and we had great
trouble; developing the capability to 7go with Mercury.

The Gemini was, in effect, a Block II Mercury which
incorporated all of the things we had learned in Mercury, gave
us longer stay time, but with an open-ended capability so that we
| could /.t‘ake the equipment, work with it in orbit, and gradually
utilize it as far as we could to learn what we needed to know,

I would like to point out to you that there was a basic miscalcula=-
tion there. It was that one astronaut could sleep while one was
working and that you could get 24 hours' work a day from one
astronaut. It turned c;ut they could not; they interfered with each
other; they had to sleep at the same time; weightlessness was
more debilifating than was thought, working in a spacecr;lft. So
we had to in:imediately go out and buy $80 million worth of
computer equipinent in our Mission Control Centeriat Houston
and go right into a major reorientation to do on the ground what
we could not get doné by astronauts in the air. I just point out:
Here was a learning prbcess.

In the case of the Apollo--and I should say that the
' management reports in every factory where we 'w<->rk this kind of
thing are just about as brutal as anything you have read in the

~13-
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newapaper about North American-~and we are not through with

it yét because the compaﬁy is working on the advanced equipment
that you read about in the newspaper. We have General Phillips'.
comments as to how they compare in what .they are doing with
what they should be doing to make the mission succeed. I have
called six major companies within the last week to ask what they
can do and what they have to offer; every one of them that has
worked on the Minute Man program, including the biggest and
best in this couniry, told me it made their hair curl to go back
in their files and see what General Phillips had said about them
in the process of developing Minute Man.

This is not something that is just a bit of skullduggéry
or incompétence; it is a basic problem to get American industry
to do this, Second is the problem to do it where you have really
no ability to prétect this information. The basic situation is th#t_
General Electrié, in this report published yesterday, has been
given a contract, notk only to do the automated checkout system
that éives you the same computer storage and retrieval of infor- -
mation oﬁ the first tests of engines and equipment righi through
the launch, but also to examine the flight equipme;ut and record
the defects. Remember, we do not have the people to do this.

14~
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We do all of this with contractors. They were chosen for this
pux;pose. They furnished. about 30 copies of this report, Somebody
handed one to a newspaperman, It is completely unclasgiﬂed. The
newspapers decided it important enough for the front page.

While it does not give an account of the Apollo program,
it is controversial and spectacular because of the fire. Had there
been no fire, the editor would probably have put it on the back -
page. So you have this up-and-down situation due to what the
editor thinks is interesting. The writer for the paper now knows
that unless he gives the editor something that is either controversial

or spectacular, he does not get his name on the front page behind

kY .
LS

the story, So, you have this combination of pressures and problems
and learning processes. |

I would like to say that over the next year or two if we
cannot absorb 't‘his cai:gbility to do things this way, we are not
going to have a space program, or it is going to have to be turned
back to the military, .or classified--one or the other. This is a
tremendous problem that the country has now; Can you, in fact,
do this kind of business? |

If any one of you were told--if you had ne‘ver séen a
butterfly before-~to take a caterpillar and make it into #
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butterfly, I guarahtee you would make some mistakes in your
approach to the problem! If every mistake were published in
the paper, yoﬁ would not look so éood to your wife and children
when you went home at night! - |

It is not easy to make the’§e advanced systems., There
has been a lot of tglk about solderend joints, This is not going to-f
be published in the next few dayé. I hope, whatever I have to say,
or talked gbout outside of here; bﬁt \\g/e are going right back up to
Congress and say that those soldere:l\“jpints are the way to run the
Apollo, and we want to keep them in the;re. We are going to_v-
change 17 joints to braised joints, where there is heat. We are
going back there and aay that one gag system i3 the best system
we know ho'w to develop, and we are going to use it on these
Apollo miséions until somebody stops us. We are going to put
in an alternat'e‘ caﬁaﬁﬂity to have air in the capsule, with oxygen
in the suit, and bleed down fhe capayle in space/to get rid of the
ai‘r, as an alternate; But the astronauts whose lives are de~
pendent upon it say that is not as safe a procedure as to overcome

the possibility of fire on the launch pad with 18. 7 pounds of

oxygen in the capsule.
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There is no simple, easy answer. This decision to
use gas is not a stupid decision, and whether or not the country
can accept that wheh I give it to them next Tuesday morning at
10 o'clock in the Senate, I do not know, but, that ia the; kind of
thing that is going on here.

1s that enough on that question?

STUDENT: Yes, sir. (Applause)

QUESTION: Sir, one informal criticism, perhaps never

openly stated, of the space program is that NASA does not use
integrated contractors on their major systems such as were
uéed in the Minute Man system, and that it does prefer to manage
and do the integration itself,

Will you discuss the pros and cons of major systems
like Atlas asking for ﬁot having integrated contractors?

| MR, WEBB:‘ The first thing you have to say is that

Atlas is not a major system in terms of those we are developing.

STUDENT: "Sir, 1 meant Apollo, not Atlas.

* MR. WEBB: The problem you have is that you are going
to the Boeing company after competitive negotiation with the first
“stage in which the investment is something like $1.5 billion. You
are going through segments that are very, very large, Out at
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Huntsville we handle $1.8 billion \VQrth of volume every year.
of that: $1. 5 billion goes outside. We havg introduced into that
| capability not onlSr the extrapolationrﬁf the fuels we have learned
how to use in Atlas and the RP~10 type of fueled boosters, but
now liquid hydrogen as a fuel of the second and third stages.
~ Huntsyille manages the devel‘opment of the stages of the Saturn 5
and the Saturn 1-B. |
There is a common use. The second stage of the
Saturn 1-B t;ecomes the third stagé on the Saturn 5. The instrument
unit on the Saturn l-B_becomes the instrument unit on the
Saturn 5, These are very large and expensive developmenté.
qung between $500 million and half a billio;l.
| You have the problem of having test stands that you can
build only oﬁce. The Mississippl Test Facility cost us $250 million.
Ve have davelbped a ‘system by which indusiry could compete in the
future and the Government would not be locked in. The stuff flows -
under management of our centers toward assembly at .the mouth
of the Mississippi River. It comes around through the canal by
water, on in by the pregnant guppl, floated on down the river on
'barges, but basically the end result of about $16 billjion .wortl'l of
work in factories flows toward this point and toward thé'cape. "

«18-
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it goes over the 35 miles to the Missippi to be tested.
1f you blow up a stand in Missiésippi, you can.go up the river to
Huntsville, where you can find the ;'esearch stand that was bujlt
- for the first item. All of this is an integr.ated.system for the
development, produétio;l, assembly, test, and launch of very
large systems.

General Eleciric Company wrote me a letter whén we
started on this and said: ;'If you will give us the contract, we will
put that man on the moon, and you will not have to do more than
give us the contract and get us the money." We did not think any
company could do it, and I would like to point out they were not
successful in getting the B-58 built with one integrated contract,
and they had to go to someone else when they came to the missile
systems, /

We }cyhose to introdﬁce a technical interface with the
contractorx ét our center level in addition to the accounting and
legal administration of contracts, and right there, under

General O'Connor, who is such an outstanding man that I would

have to put him up cloge with Sam Phillips, although he has a
slightly lower job in the echglon; he manages for NASA and keeps
within his own head for use by the Air Force and Armed Military

-10-
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Services the knowledge of how to produce these big boosters.

He uses men out of the Goddard Laboratory, a man to be the

s

.Then that man draws

on the resources of thisvlaboratory. You have a cloge~knit .
technical interface with contractors with management room in
which we monitor every day 40, 000 different parts made in 12,000
factories. We have never found a way to give that kind of
responsibility to one contractor. We have not learned how to do
it. These are such large units, and the trade-offs between, say,
spending money to increase the engines 5 percent so you can then
put more weight into the spacecraft, we never found a way fo
avoid the responsibility for making those decisions ourselves.
;FJ; have created a system that will work, if given an
opportunity to work, and my major argument to the Senate next
week is gdihg to be that the country should let this system work
because it has proved in what it has done up to now, from
Sur\(eyor and Lunar Orbiter on to Mariner, which brought us
back 21 pictures of Mars, and which has now gone on around the
v
sun, We ha;re been coﬁxmmucating with this little old machine
now 2-1/2 years, and we have been able fo _b,uild a 210-foot dish
in order to reach it through the atmosphefe of the sunvas well as
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through the atmosphere of Mars, giving contracts to American

* _ industry. My argument is going to be: "This system is working;

give it a chancel” .-

One other item: The people who work in this great,
broad, and good country always can tell you how to d§ something
better if they do not have the responsibility or if they are
competing contractors. Also, when you have a major perturbation -
like this fire, you will find you were caught with your pants down.
All of us have done that, NASA did not do a good enough job in
moving fast with its own organization to handle this massive
on-going program. Interestingly enough, we had a meeting 1 day
before the fire to lay out the major organizational and mtegré.ted
changes between Houstpn and the cape, In 1 more month we ﬁodd
have had that done, but we did not get it done. Therefore, we
looked pretty bé.é and were entitled to look bad in the report of
the board. Further, let me point out that the minute this fire
occurred, everybody Eegan to get out the seven-powef glass an:?;
the microscopes and look at everything, If a piece of wire re-
quired a: 180‘-degr.ee overlap for a séldered joint and it had
175 degrees, but not that extré 5, it was rejected l;y an inspector
on the sheer mechanical thing, even though it was a good soldered
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joint, and out of the 2, 000 white tickets on that 017 spacecraft
down there right now, there are sbout 400 items that usil.xrould be
changed, and that is normal. But let me point out that in addition
to having a spacecraft intended to be flown by three men, three
human intelligences that had been trained for a good many years,
you now have an overlay of all the automatic equipment and w'iring
fo fly it unmanned and boost it to lunar return épeeds and drive it
into the earth's atmosphere. So, you not only have a normal |
capsule, but you have all tnis overlay of temporary wiring and
equipment inside this thing, It looks terrible fo anybody who just
. goes and looks at it, Every wo‘rkman who goes iﬁ there to do

- something runs the danger of doing something wrong or drépping a
tool or doing something that interferes with this maze of stuif in |
the spacecz;aft. .

It is almost like trying to put a nuclear submarine on an aircraft
carrier in tile elex}ators Yyou ride in here in this building, So, this
is no simple thing, It is not really out of the normal course of
this kind of work to have 2, 000 items of the kind we have on 017,
and we are go_ﬁé to fly 017; I believe it will be successful,

Itisa bretty difficult thing to put a massive ﬁxhount of equip~
ment like this together, to build $2, 5 billion of capital equipment
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on the ground specifically and directly aimed at being able to
assemble, test and launch these kinds of equipments: The inte-
gration of it is a skill we must have in this country. If one
contractor got this job, I do not know whetﬁer anybod).r would ever
get into the business again,
/ Boeing does integrate the whole stack of Saturn § as s§311

| as,bui/ld the first stage. We have gone to that kind of outéide of
Government integration.

Is that enough on that subject? (Applause)

QUESTION: Mr., ‘Jebb, will you give us any results of
‘the recent Rus sian tests as compared with the United States?

MR. WEBB: All of this is somewhat limited if you
are going to publish your transcript of what I have to say I think
I could say this‘ that there is strong evidence that they are having
serious diff;culty on this flight prior to the re-entry, strong evidence
that they enéleavoré_d to re-énter twice before they succeeded on
the third attempt. There is considerable evidence that there were
other ﬁr-&biems related to stabilization and control and that the
announced diff;eﬁlty of the parachute in re-entry system may not
be the only thing they have to correct before they can fly successfully

with this next generation of spacecraft.
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The second'thing I would like to say is that they are
building larger boosters than anything we are building in this
country. They are building boosters bigger than the Satﬁrn 5,
getting ready to launch very large payloadQ. They _ar'e in this
businesgs to stay. They have about the same amount of effort
tizat we have--man-hours and resources going into it--and are
| devei/oping all the options they need to select thoge that they
believe are best for them. When and where they will fly these
lai'ger equipments or what options they will select are not known
to us. We cannot read their minds. Ve can 6n1y judge from what
we l;now is being done, |

There is considerable evidence that they still would like
to do two things this year, which is their 50th year. Théy would
have before this accident--put it that w;ay. They would have liked
to have made a planetary landing sometime about the time of the
November annivefsary and they would like to have had & linkup of
very large spacecréft with transfer of crews and a lunar fly-by.

If this ﬂigh; ha_.d proved successful and the next one had proved
successful‘, they might well have done the latter. Whether they
actually could havé made the planetary landing is a question, a
serious question, because they have not made the Akind of advances
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in stabilization and control that we took the time for, I believe,
'Is that enough on that subject?

Do not underrate what they are doing. I do not know
whether they mean it as a major military operation; it certainly ,
can be a very powerful psychological threat. The missiles in
Cuba were not a real military threat in the sense that you fellows
;would /flot know how to overcome, but it was a major psychological
gambit., In space you are going to see more of that, And you are
not going to see just one of them, in my opinion, |

QUESTION: Audie Roland made a staiement this morning
on th;a- radio that the first trip to the moon might be a plot-around
instead of a lunar landing, Will you comment on thig?

MR, WEBB: There is absolutely no foundation for any
kind of spe;:ulation along this line. We are going to launch the
Apollo system. ' We are going to try it oﬁt in earth's orbit. We
are going tc; sepafate the Lambda (?) and the Apollo and go{ng to
work with them, be sure the equipment is right, Then we are
going to turn equipment loose toward the moon. Whether we are
going to orbit. #omd the moon and decide to come back home
- without landing is going to depend on the equipment, The equip-
ment is built under what Sam Phillips and George Miller put

together as an all-up systems testing concept, where we did not
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have the money., We were cut 3600 million in 1 year in the
Congress., We had to get rid of the stage~-by-stage testing and
go to the all-up systems concept, This means that on every
launch we are testing out’ practically the whole equipment, after
the first two or three, all the equipment and all the lauhch px:o- ‘
cedurgs and everything to do with it,

/ That means there {3 no reason why some of the early
flights could not be turned loose to the mooﬁ. but I do not believe
we are going to do it. I do not believe the equipment in this
masgsive application of technology is going to work that good. 1
wouid say that if it does get as far as the moon successfully,
very likely it is working so well that you will proceed with ihe
landing, lgu‘t if you are gbing out there and you are going-into orbit
around thé moon, you can surely fly around it and come home if
that is what you want to do. But the eqﬁipment is going to be there
to land if t'he bofs decide fhey want to land and are prepared to
land, |

QUESTION: Has your agency observéd any correlation
between the }ea:rth's gravitational anomalies and errors in inertial
guidance systems?
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MR. 'WEBB: Gee, I do not belleve I am téchnical enough
to #nswer that., I believe that the effect on satelli'tes in orbit and
the system we have worked out with the military Services and
scientists like the Harvard Astro~Physical Group and ‘the' stations
we have cooperatively established abroad are giving us very |
accurate knowledge of what happens to spacecraft within the field
of grairity of the earth and very accur}ate‘knowledge of positions
on the earth. Now we know Bermuda is not where we thought it
was in the war years,

My own belief is that through this combination of effort
in which thé military Services have been extremely active all the
missile systems we ﬁave, have a value of maybe 20 percent--
greater thai they would have had because of the knoWledge of
where things are, |

With fes;aeci to whether anomalies in the system, in the
earth's gravitational ﬁeld, well, I just do not believe I am qualified
to answer that question. | I do know we are learning a great deal
about gravity and about gravity at the moon and at the planets or
else we would not have put the Lunar Orbiter into orbit out there
and then dropped it down twice and finally got it into _aﬁ"érbit 27
miles above the moon. There i3 yet to know somethiﬁg'{ aboup
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gravity.' though, if that is what you mean,

QUESTION: ‘Sir, a recent article in Technology Week

was critical of NASA as not pursuing research in the aerodynan:dcs
field to the extent that NACA used to, particularly in such veins
as high-mach regimes, airfoil configurations, engine-to-air-frame
3 matcﬁing, and things like that. Will you comment on what is being
done in NASA? |

MR, WEBB: First of all, I would like to comment on
the publication. It is very easy fo criticize a large program,
We are spending this year over $100 million and have before
Cbngress something like $130 million to $140 million in the‘
aeronautical field, We are wrestling along with the military
Services and FAA and the Department of Transportation;
with a new 'situation. You can oversyimpn‘fy it by saying that an
airplane today‘m thé military Services is not an airplane; it is
part of a weapon system; it is a specialized unit developed for
that purpose, does ﬁot give you the proof of c_:onceﬁt for commercial
opex:ations that we previously got from systems like the B-52, let
us say. | |

Where does the country get this kind ofhproof of concept
for vertical and short-takeoff-landing airplanes, for the supersonic . -
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transport we must have invention of a new way to move into very
advanced areas of technolorry. In our program we have far more
than that article would imply.

Several years ago this same kind of charge was made,
1 got Dr, Arthur Raymond, who is the most knowledgeable man 1
. know ,fn the fiéld, to look at a1l our worl; and go to every major

company and ask what they thought should be done that we were

not doing. It turned out that we were doing practically everything

that any ~conipany said we should i)e doing, but they did not know
it. They had not both«;red to find out.. So now we have introduced
the old NACA system of center visits., We recently did this at
Lewis Lab on propulsion, |

I would say, first of all, there is a strong desir;e on the
part of a lof of people to increase the amount of aeronautical
research, - We “have 6ur own role. We have deliberately made a
policy decision not to reach for buiiding the next flying test bed
following the X-15 oﬁrselves; we think the Air Forée should do
that.. We think you will not have a good Air Force unless they
build these advanced flying test beds and wé cooperate with them.
. Yet, the tendency is somewhat the o\t\her way., The X-15 has been

pretty well turned over to us now, with minimum Air Force
\
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participation., The B-70 has been turned bver to us to do the
instrumentation, the ringout, test the sonic boom, with
minimum participation by the Air Force and with NASA xrioney
going into it,

I would say that when we put 2 mach~8 engine into our
1968 b}xdget and have let the contracts to start the redevelopment
" work én it and going to fly it under the X-15 to test ’i\t, this is a
~ pretty good indication we are reaching out into pretty high mach
numbers, Right now we have a contract to develop & mach-8
engine and a program to fly it under the X~15, There is no wind
tunnel within which you can do that kind éf testing,

We have & large amount of work done in aerodynan;ics
and have d_ex,relc:ped through simulation techniques a means to take
various engineering designs and the formulas that come from them
and put' them through computers and get very much the same kind
of informat;on we ‘used to get through wind tunnel models, | We do
not trust that completely, so we go on the most desirable c'on-
figurations to wind tunnel models and then on to the manufacturer
for the proof of concept.,

‘We have even reached back to retrofit. We have $11
million going into contracts with Boeing and Douglas to look at
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tﬁe noise problem on these stretched versi§ns. like the DC~8, for
instanc;. |

1 would say there is a vast amount‘of work gqing on here,
a return of a lot of able minds who went into.the missile business
into the use of aviation, and a very large amount of work that is
| not té}ked about in testing the commercial kites, small airplanes,

We already know a great deal about the dangers that private

pilots encounter which can be overcome with control augmentation,

for instance. We know the mortaiity rate under abnormal weather
and navigation conditions can be cut substantially, but this is not
something you throw iﬁto the public arena, again, too ﬂvldly |
because some maizufacturers are beginning to incorporate tlﬁs
kind of thing. |

The simple fact is that the control augmentation systems
are more reliat;ie than the airplane there, whereas just a short
time ago that was not true, you see, 1 simply say that this is in
the arena of public diécussion of an agency, a good thing to foster
debaté, but I doubt this country is wﬁling to put any more money
into thesevthings than we have asked for., In fact, 1 hope we do
' get what we asgk for, |
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DR. HOUSTON: This is to remind you that Mr. Webb's
" remarks carry no security cla-ssificaﬁon, but we do remind
each of you of the nonattribution policy, so regardless of
classification, our gpeakers are not quoted outside the room
'wif,hout/ their permission,

QUESTION: How importaﬁt to the gosals of your program
are overseas installations, such as those in Spain, Southampton,
Madagascar,. and soon? |

MR. WEBB: Those installations are extremely importa.nt;
We concluded that the only way we could oﬁerate in gspace was to
have as nearly continuous telemetry and communications with the
spacecraft; ’both manned and unmanned, as possible, We have
invested a gfeaf_; deal in these stations, We are now in the process
of updating 'the\85-dis‘h network for the deep-space net to 210-foot
dishes. As long as we can locate these at equal distances one-third
of the way aréund the earth, we can commuriicate oui with Mars,
Venu.;s, the moon, as the earth turns, It is rather rem:arkable that
instructions are given to Surveyor through a station in Australia
because you cannot see the moon from the earth at that time, We
are not in a line-of-sight position with the moon, Theréfoée. we
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- go through this network,

There is a redundancy of the communications systém so
that if one system fails, we can go to the othér system;

The Russians lost their flier, and they were not able
to communicate with him except for limited times with mdiviéibiliiy
of theiz/: stations. We were not able to locate the trouble on
Gemini 8 and save those two astronauts except by haviﬁg enoﬁgh
capability., You will remémber the trouble started when they
were out of visible range for a very small number of min;;tes.
When sthey came in rﬁng’e. ~we were able to diagnose the trouble
and“to get it worked out although the astronauts themselves played
‘& very major, role. Thelr long period of training, their long and
detailed ass§ciation with the equipment, and knowledge of the
engineering features of the equipment permitted them to make
ma;[o;\~ contribu:ioné to saving themselves, but in the end it was
the total sysfem. It was the wonderful cooperation wevhave had
from the Navy in extremely intelligent planning of the recovery
forces and of the Air Force that permitted those boys to land
500 miles off Okinawa with an airi:lane right there to see the
parachute open from an emergency landing. Do you follow me?
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These stations are absolutely essential for the kind of
Operaﬁon.é we are conducting, and I think it will be some time
beior¢ we will be prepared to turn loose these very large systems,

Remember, one Saturn 5 launch fully equipped for the
lunar mission costs $300 million, one launch, You ,do not want to
just turn these things loose and sée them for a few minutes, then
loge.them. awhile, then see them again, You must check the 8fstem
out in orpit before-you launch from orbit to go to the moon or Mars,
So, these wqudwide stations are extremely important,

Lét me say they are important also in our areas of
national projection beyond the space program, In many of these
areas the scientists of the nation where the station is;, located
participate in the operation of the station--the engineers and
technical pe_ople'. This is the most modern equiprrient they
gee, This inspires them to learn more about the modern areas
of technoloéy. It livens up their own way of thinking about their
own future, Ih the case of the weather satellites, we tell them a

v simp_le thing;v we éay, "We do not want to get power over you
through this néw technology. We would like you to develop power
with us; iheréfore; Just tune in on that weather satellite and get
the weather over your country and integrate it with the knowledge

you are getting on the ground, and send us the summary of it.
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But our satellite is open to you. This is our message: We want
to develop power together to use these things." This is a very
powerful message, and these stations have very important
functions in many ways, in my opinlén.

QUESTION: Sir, in some of the old press bits it is
indicated sometimes military experiments are included. Some
people argue this is in violation of the agreements with some of
these countries providing for the peaceful exploration of gpace,
Will you please comment?

Mﬁ. WEBB: What we have done is to operate under a
law that says the expioration of space and the increased competence
to be developed in the United States will bé devoted to peaceful
purposes for the benefit of all mankind, We have operated in the
open in order to meet the requirements of this law. But the law
also has anothef section., It says that it will be the responsibility
of our militafy Servi‘ces to utilize technologf developed out of
NASA and developed .in their own way through their own research
programs to meet their needs, and that the full information we
deve{op will be available to the military Services, who will have
the responsiﬁility for 'weapons systems development or other.
military developments, The lhaw also requires coordination,
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It recex}tly set up a thing called something ipdicating a
liaison and control mechanism--I forget the name of it.
President Eisenhower did not like this., He did not want the Space
Council to operate except when he was Chairman, 80 m a sense
we developed administratively a series oflaeronautics and
astronautics coordinating boards, of‘ which there are quite a
large number with the military Servicea. Incidentally, we have
developed this with FAA and other areas~-written agreenieﬁts. ‘

Under the agreements that we have, and this‘ig well
known to those stations, those countries like Mexico that never
permitted a military installation in their country since the
revolution in Mexicp, we honor those agreements because where
we do fly military experiments, we do not involve their station
in the work involved. We generally have been able to get |
agreement. Vﬁxgx‘e we could not get agreément, we took thig asg
" a limiting feature, Ub to now this has worked very well.

Just as an {llustration, we are goir;g to fly in the
stage of the S-4B some experiments the Air Force needs a year
before they can incorporate them in the MOL and theréfore
gain thé benefit of these. They are not things apt to do with
weapon systems: How does a man slecp in space? How doeg hez‘
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move around when there is no gravity in a great big inclosed
tank? How does he sfow his gear? There are a lof of questions
like this, things not directly military, but our application in the
first instance is military. | | ‘

QUESTION: Mr, Webb, will you identify the astronauts
of the/immediate future as to whether there will be a change of
age, physiological, psychological, and educational requirements?

MR. WEBB: I would like to say first off that the
astronauts who came to us from the military Services inclu‘ded
some of the most outstanding men this Nation has produced. They
have gone .through a périod c.>f disciplined nautical experience to
become test pﬂoté; they then became astronauts and in addition
were engineers. They have developed major new methods of
simulating new conditions so that almost every new mah who went
up said, "I have seen this before," when he encountered some-
thing in space-, meaning in his training and simulation work,

As we moved to have competence in the second- and
third-generation spacecraft and saw the tremendous pOssiBilities
of working in this new environment, out beyond the air; this

" unlimited environment which wAas not narrowed by the boundaries

of a nation, not narrowed by water or the air. We concluded that
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we could take séme astronauts who were capable, who were
already qualified in science. Buzz Aldren's father was the
chief pilot of Standard Oil. I used to fly with him back in the
1930's. He went to MIT. As a military officer he wrote his
thesis on the problems of rendezvous. Later, in action, he sﬁw
the United States Government adopt his theorgtical apprpach to
rendezvous, and he applied it in person, That is the kind of men
who came into the second group of astronauts,

We now have moved to the third group, in which we are
* inviting scienﬁsts who want to do geoiogy on the moon--geologists
--t0 come in as geologis{s, and we will teach them to fly, So,
you have moired all ~the way from ha:ving only the experienced jet
test pilot to where you will take people who do not know how to
fly and train them because they are outstanding scientists,

As fo agé, I would say that we are not going to go up into
the higher agé (bracke'ts because our purpose is to send the man
who can do the job and to have him available for a period of time.
after he has done the job. 1 think one of our major pélicies has |
been to have these men available to the military Services when
they need énd ‘want them,
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We have worked out further arrangements that involve
the astronauts and other military personnel. We hav; ;26, 1
think, Air Force personnel in our operation at Houston. They
are doing work for us and training for the MOL program; we pay
half their salary, These kindé of arrangements are- going on all
the time.

I do not know how to state the ’profﬂe of the man who
may sometime go to Mars; I really do not, or woman, if you
want to put it that way,

QUESTION: Mr. Webb, earlier thig year in a lecture
at The National War College given by # so~called scientist from
the Department of Defense, in addressing the prospects of future
R. and D, _d}evelor:ments he gave a very pessimistic view. In his
judgment, vthere would be no prospect for any major breakthroughs
in the next 15 or 20 years, I hé.ppen to believe there is a‘good
prospect ix;the aréa of energy sources, the magnetic spectrum, |
and a numgro#s others, that there will be breakthroughs,

. Yéu have had the oppoftunity to work with some of the
most brilliant ;;eople from many disciplines for the last few
years, Will you give us your estimate of the prospect of the
realization of some real scientific breékthroughs in the next few

years?
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MR. WEBB: Let me say right off that I am not a
sciéntiat. I am a lawyer émd admihistrator; Iam not evensa
so-called scientist, I might be a so-called administrator,
(Laughter) |

I think it is important to answer your question and
to angwer it in a slightly different way, maybé. than you
expected, V'hen this agency was formed, the international
geophysical year of work had come to a conclusion, I was
approached by some scientists, excellent ones, and some not
so excellent. They said, '"We want to establish committees and
groups to, quote: 'Help you run NASA, ! unquote, " |

I declined the invitation and decided all our work shbulcl
be to strengthen institutions in our society. The work we did with
the Air Force in its installations should help the Air Force do
what it wanted fo do rather than bring strength to us from them,
The same was true for universities, the same for the‘ National
Academy of Sciences,l the same for" an mdustry. So, we have a
Space Science Board, appointed by the National Academy of
Sciences, We furnish $320, 000 a year with’ a full-time\ staff of
six to service them. 'They monitor our prbgrams; not on an ad
hoc bas.is. but on a continuing, responsible basis. They send
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their recommendations as to future science to be done and
| evaluation of what we are doing to the National Academy, which
immédiately sends 1t to us and pﬁblisl;es it. So, the newspaperman,
the Academy, the Congress, every member: of the Academy, have
to take some responsibility.

If I appeared a little while ago to quarrel a little with the
.: system of doing everything in the open, I think this is a gr'eat' '
country. As I said the last time I was here, I think it is a little
- like a raft; you do not sink: but your feet are always wet; it is npt
a comfortable craft on which to travel. (Laughter)

| Basically, the scientists who have chosen their peers in
the National Academy of Sciences are intimately involved in the
future. They say that one of the most important things to consider
is the ex:l\stence of life elsewhere than on this earth so you-can
compare life h_ere with life elsewhere and learn a lot more about
life, They':sé.y it is very important to marry the disciplines of
astronomy and geophysics in work at the planets where the
astronomers ha.vehto}come back from the stars and the geologists
have to move oﬁt from the earth and marry these disciplines at
the planets in order to get a general theory of various phenomena

with respect to the.planets to underatand the earth better, They say
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thié is extremely important, and there are important knowledges
which can probably be applied through our total syst;zms ‘ -
~ engineering but probably would not qualify as a major breakthrough
of the kind you described, N

In the lifé field, they think there will be a major break-
| thi'ough . |

One other point: 1 do not want to belabor this too long,
but it has been extremely interesting to me as a layman to see
that when Lindberg flew, in 1927, astronomers like Harlow Shapley
were reaching otit with telescopes where they thought somet‘hing‘ that -
looked like a star waé a tremendous number of bodies in space |
because they had a better telescope. You had the intellect working
and the man of action in Lindberg. We now have astronaﬁts as
men of a»‘::tibn and astronomers within the last d years have
identified that these major areas of energy are called quasars-- |
quasi-stellar objects that you cannot see, or if you can see the_m
are very dim; they think there is something beyond nuclear energy
generating these kinds of phenomena which we do not well unéer-
stand, But you again have this major effort, the man of action,
" with his willingness to take the risk of going out pérsona.‘ﬂy for
observation to increagse what you can get with mstrﬁments. plus
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the fact that you are no longer within the envelope of the air,

Right now we are establishing a Lunar and Planetary

Mission Board and an astronomy group that will éperate, not-

\“ in a telescope on top of a mountain, but in a; center on. the

i‘ground connected with telemetry to telescopes in orbit, We

“have a plan where the astronauts will go up and refuel these
telescopes, reposition them, add new equipment if necessary;
about_every 3 or 4 months. You now have a new phenomena
where the most brilliant. minds on earth will be connected with
modern technology with instruments above the earth's atmosphere
and with instruments operating not just on the moon, but on Mars,
All this will take place in the next 10 years,

Mysview ig that even with what we already know, you are
going into & decade of &evelopment as soon as some of these
probléms get out Qf. the way, as soon as we convince the Communists
in Vietnam and elgewhere that they are going tc have a loss instead
of a profit when they start to upset the world, and that not having
been pc;.rmitted\to put missiles in Cuba, they are not going to be
permitted to keep the world upset, that we have power Based on
technology; we are going to use it to stabﬂize the world and then
enter é. major decade of development, and Y think this will include
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military developments as well as many, many related to the |
3 billion to 4 billion people on the earth's surface.

Is that a good enough answer for you?

Let me add something there, pleas;"e. We ha;ve gone,
now, beyond this space science board, We are now working
with a new Academy of Engineering, which doubled its membéi‘-
ship last week, They had 99; they added 99, We are establléhing
an Aeronautics an_d Space Engineering Board on a national basis
and are going to pay for a staff. We hope the Air Force, HUD,
and Transportation will use them, too. We are now negotiating
for a Public Administration Advisory Board, So, you will have
three iegs to the stool--science, engineering and technology,
management~~-with national professional groups established on a
peer basis and taking some responsibility,

QUESTION: Sir, do you ﬁlan to switch from a water to
a land recovery in the future? )

MR. WEBB: Well, yes. We are going to develbp ihe
capability through the Apollo applications program if ' the $452
million we requested froxﬁ the Congress for that progr#m ;a
apbroved in this next yea;' Bealr‘in mind that these early flights

are safer going in the water. You have to be able to land in the
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water because we fire over water; otherwise, you lose your

men and equipment. Nevertheless, we do want to experiment
with the land lahding and have it available f§r anybody who wv!ill
uge this equipment, Ren{ember, NASA is not going to bef}ihé\
ultimate user of these big systems anymore than we are the user
. of the communications satellite or the Weathér satellite, This all
gets transferred to somebody who wants to use it, |

| We do have a plan to develop & land landiné capability in ..
;he Apollo and also to double its éapacity to six men at some time |
as we n;ove along, and then to be prepared for the next major
system if somebody wants to buy and pay for it,

QUESTION: In previous years when people were consider-
ing different concepts of interplanetary exploration, one ;concept
stressed was building spacecraft in orbit from inflatable strucﬁres.
Does NASA cbx;sider. this concept valid? Are we doing anything
: aﬁout involving the basic technology?

MR, WEBB: Yes, sir, just like we are workiné with the
mach-8 engine, although most peopie think we are neglecting
aeronautics.” We have a wind tunnel now to simulate vz;rtical
takeoff landing craft. We have a moving surfacevwithin this wind
tunnel. We are doing the same with respect to these sbace
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structures. We are continuously }.work_ing uncier contract with

industry to work with these inflatables, and with enough in-house
capability.

| We also are looking at a 10~-mile long rad;o >astronomy‘
structure which we believe we can deploy in space wifh our
present l‘:[ﬁfgwledge. We are developing.' I believe, a large amount
of teéhnology that can produce this kind 6f thing,

I think in the Apollo system we will mo»;e rapidly to
determine how much gravity you need to live and work in space,
how much conditioning through squirts of gravity, if you want to
call it that, are needed to condition you to return after being in
space for long periods of time, We also have to work with two
gas aimospheres when we get to periods beyonéiihe month, So
we have those three ﬁzajor- areas, But there is no doubt in our
mind that our éxtré-i'ehicular’knoxvledge and our ability to put

-in the nose of # rocket and then unfold in space tremendously.
new and different and capable equipmexjﬁ; will result in ¢‘:t- kind
of thing you are talking about, | | .

1 am not sure they will all be inflatable, but sc;me parfg
of them very likely will be.
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QUESTION: Mr. Webb, some people in the United
émtes who are convinced we should explore space are not
persuaded that we should be doing it at the rate we now are
doing it. They point to Vietnam and say we are in povérty.

I wonder if you can give us information on the publi'c and
congressional support for your program?

MR. WEBB: Remember, we g.ave 4,000 pages of testi-
mony last year to the 124 members of Congress on the four
committees that consider our program. We will be here tomorrow
at this time if you want me to give all that, |

1 would like to comment that we have eight regional ex-~
perimental dissemination centers for the information coming out
of this program that-may be used in nonspace industry as well as a
very large Astorage and retrieval system for our contractors, of |
which there are 20, 000 at the prime and first~- and second-tier
levels, | | |

The 1, 000th technical brief described a new hexagonal
crystal material that we can put into bearings and n&t get catastrophic
failures when'th.e lubrication fails. It happens alsc to be very good
for hip jbints. This was number 1, 000; these are all published and
for sale. I think you can buy them for 20 cents apiéce at the
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Department of Commerce. There vis a vast array of thig kind of
thing which éongress looks at. |

As to the psychology of the thing, I find that reaponsible -
businessmen and visionary-minded young people are ‘tre’mendgousl'y
intrigﬁed by what is going on here. 1 spoke last week in New
Orleans to 2, 000 members of the'Ed}son Electric Institute, The
utility industry does 18 percent of our dNP; they invest $4. 5 billion
of cépital a year, At the end of this presentation the president of
that organization Qent with me into a press conference where all
the radio and TV were, Ie said, "I want to tell all of you that
every dollar of that $4. 5 billion we are going to invest this yeas
in the utility industry is worth more to the country and mofe to
our industry because of the technology and the way NASA develops
its technology and m'akes it available to us."

That ﬁas a pretty strong statement and illustrates generally
what I found. I went out to South Dakota last week with Senator
Mundt.. He-asked xhe if I would go out fhere to help them install
a ne"wv university president at the University of South Dakota, I
was a little surprised that Senator Mundt would ask me, the
Administrator of NASA, to go to South Dakota, but 1 deéided I
would go if he would go with me, which he agreed to do. It was in
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the period of controversy about the fire. He got up and made
quﬁe a speech about what the program had done, that he was
gerving on the Harris Commitiee, _that he was very inte.reste'd_in )
the dispersal of research and development z';o South De;kota could
begin to play its proper part, and then said the program opera.tes
in the open, utilizing the resources of the country, and that is
important, He said, "Ve of South Dakoté should look at it, and
I am here to say it is a good program."
He got applause from the newspapermen there in South

Dakota, They had come from hundreds of miles around. One
| happened to be from Minnesota. You know Senator Mondale had
asked me these questions in the conference about the Phillips
Report. It turned out after I left there he found his Minnesota
papers had been 'preséing me pretty hard as to why we chose
North Amex;icaxi fqr the Apollo contractor after the Gemini
experience.» I pointed 6ut the Apollo contract was let before
Gemini was ever conc':eived' and before we let the Gemini contract,
It is easy to forget that Gemini was an interim program.,

| It turned out Mondale was going to be there the day after
I was there. But the point is that both Mundt and I got a tremendous
response in terms of really putting this program forward as to

what {t meant.
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The high séhool seniors and college freshmen are
tremendously interested in what the human race can get in the
way of new concepts of reality of the universe in which they are
going to live. Tl_ney do not think of something as being out of
this world; they think of it as being out of‘ this ‘universe now,

They concelve of the universe as something of which they are

a part. They understand motion, Wheﬁ they see an astronaut
going around the earth or Surveyor fired from a su;'face moving
1, 000 miles an hour as the earth rotates, go 240, 000 miles and
land on another body that is moving 2, 000 miles an hour and dig
a trench, they say, ''By golly, we understand motion here,” even
the motion of the arm digging the trench they see on- televiaion,
These people are tremendously interested in what the human in-
telligence can learn and apply and how they can answer those basic
questions of life: Who am I? Where am i? Why am I here?
Where am I going?

You know all the things people ask in their more serious
moments, Th_gse young people believe something is opening up
when man can leave the earth and travel around in space personally
or vicariously and measure things that you cannot see or understand
on the surface of the earth. The businessmen see this as an
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application of technology that is tremendous, and I believe
théy see this decade of development comiﬂg up. The young
people understand motion, and they see realities they never
saw before. Congress somehow responds to this. I cannot
tell you why. They have voted these large appropriations,
and, in many cases, unanimously.

There have been efforts to cut the program--10 percent
on the floor of the Senate every year. Some of them succeeded |
in earlier years. In the last year or two they failed, I believe
there is more support for this prdgram than the little coterie of
mass media reporters who would like to run it indicate in their
columns and in their commentary on the networks. |

QUESTION: I guess maybe if they cannot find why they
are here, maybe they see a chance to leave. (Laughter)

MR, WEBB: Maybe there are some we could send.
(Laughter and applauée) |

QUESTION: Mr. Webb, will you tell us some of the
arguments you might give in answer to Senator Proxmire'é
statements on the SST;)rogram?

| MR. WEBB: Yes, I could. It has cost about $100 million
and 4 years' work to develop the modern subsonic jet airplane engine,
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Remember, the first fully systems engineered thin-'»?all structure
that married the engine to the structure was the DC-1, 2; and 3
series of airplanes. That was in the early 1930's, completed about
1933, 1934, 1935, along in there, with a successful airplane,

We have applied that te;ﬁnology right on up to the modern -sub-
sonic ‘:jet. using these engines that cost $100 million to develop.

We have them so reliable through the process of testing and testlng
and flying and flying, that those engines now run more than 1 year
between major overhauis. fly all over the world, fn all kinds of
weather, delivering the safest, most i'eliable, cheapest
transportation the human race has ever had, a little over 1-cent-
a-seat-mile in a modern subsonic jet of the larger kind.

The hot parts have to be taken in about half that time,
but the basic overhaui is over 1 year, The big lines like TWA
fly about 9, 000 hours a year, These engines now run sometimes
12, 000 hours between overhauls.

We are developing for the supersonic transport a very
much larger engine to operate at higher temperatures and higher
pressures, but we have the technology to do it, and it will again,
having .spent about $600 million and 6 years' work give us at

-52-

F%“? PTEIATTIGT Ay
Ui valdv.f's Uu& Utui—

T T N -




FOR OFFICIAL BSE gy

supersonic speeds the fastest, safest, cheapest, most reliable
transportation the human race has ever had. Are we going to
stand aside in the development of that kind of technology? Are
we going to have the world see that while wé could do it, we are
not going to do it-~-somebody else is going to do it?

1 could &lso give you the balance of payments problem,
I could give you the fears of people in the fiscal field that this
airplane is going to have such a powerful effect in stimulating
international travel that .the dollars Americans spénd abroad will
increase and hurt our balance of payments problem, I could
give you both those fields of arguments. But basically, I believe
that the future balance of power among nations is more dependent
on the balange of technological capability and the momentum of
developmeﬁt than on ahy other factor. The power position today

is based on something else, the technology of the past, but if you '

ook into the future, the balance of power is going to restonboth =

the state of fechnology and the momentum of the system that de-
velops it, and the supersonic transport occupies a very important
place. Furthc.arﬁore, there is no doubt in my mind that we will
find a way to design out of those airplanes a good deal of the
sonic boom problem and that in the end it will have--althouéh I
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know this is a debatable question among you military men and

your superiozjs, I believe that any airplane that will go anywhere

in the world in, say, 3 or 4 hours and carry a payload is going

to have some military value. It just does not seem to 'me that

it would be logical that that would not be so. Anytime you have

a vehicle that can travel fast and have a good, reliable engine in

it that could operate anywhere in the worid, it seems: to me this

certainly has an image capability aside from these other matters.
You could ask: ';Is that going to be more important than

poverty or more important than metropolitan area development

or developing better statistics for the SMSG type of concept? "

I would say we have to do them both, and I would say that with

the kind of..gross national product we have, which has increased,

gentlemen, over $200 SﬂlionEyéar in the last 5 years--our gross

national prq_duct is now .$200 billion a year more than it was be-

fore we entered these xhajor systems of development; if we enter

a self-denying ordinance with respect to these very-oﬁt-in-front v

things on the ba_gis that you are now going back to solve poverty,

I do not think that poverty will be solved except through the thinga

that maké'the supersonic transport possible. (Applause)
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QUESTION: Will you please be kind enough to discuss
with us the fine focus of NASA's effort after Apollo?

MR, WEBB: Well, now, NASA's effort is not what is
going to determine the future. It is what the country is willing
to do. We are developing options the country will have. to consider.
The 1968 budget for the first time asked the Congress to approve
a production rate of eight Saturn vehicles a year, four of the
small ones, four of the large ones. The large one will take two
vehicles to Mars in 1973, will maybe give you two a year to the
moon, one per year for synchronous orbital operations or other
large systems, development of space stations, but basically,
we are asking fox"_ e_rstabilized rate of production at eight per
year and for two new major things, One is the money to take
the present Apollo system and learn to use it by pérking stuff in
orbit. We-do‘x;ot ﬁa\}e the money to launch and use equipment
and then let it burn up on re~entry, so we have developed the
concept that we are éoing to put into orbit a second stage of the
Satuz;n 1B, which holds hydrogeix for fuel, After we burn up the
hydrogen, we will open an air lock, The astronauts will go out
and work and prove out that ecjuipment. They wiil come back to
this empt‘y tank, enter through the air lock, and begin to build a
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station thert? that will permit them to learn how to sleep, how
to eat, how to work, ‘and all the different things you must learn
in a primitive, inclosed structure.

We will add to that a mapping and resource u;rxit and
four solar telescopes so that now you have a system that puts
you up into space; you needed it to get there; you have left it
there; you keep adding units ;l you go bacI; every 3 or 4 months
with a flight; you refuel it, use the engines oh the service module
- to push it up a little so it will not come down and re-enter, and
just work with this for the next several years, parking stuff in
orbit and reusing it time after time. This is the basic concépt
of the immediate period,

‘The second major program is to use the Saturﬁ vehicle
to put two automated i)iological laboratories on the surface of
Mars in 1973 and another package on Mars in 1975, Therefore,
we will be using these boosters to reach out into the plane;s and .
to develop experimentally the capabilities of man in operation
around the earth, I think this could then result in the Nation's
deciding that. it wants a composite large system that would do
earth resource development, mapping, monitorirfg, that would
do communications, that could do many, many different things;
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even send scientists up there aﬁd give them a hotel room in which
to stay and a laboratory to work in if they have something
.worthwhile to do, I think you are going to find here a return 6n' .
invested effort or invested capital that will make the country want
to invest the money, just like they are going to get, in some
estimates, as much, maybe, as 20 percent per year on invested
capital in the supersonic transport.

I think our effort now is an experimental one to prove
that {5 the truth so that people will be willing to make the investment,

.DR. HOUS'I.‘ON: Mr. Webb, our time is just about up.
Would you like to address yourself to some particular point which
has not been raised,. or elaborate a final word?

ME. WEBB: Only this: It seems to me-that we and the
Russians aré looking at the same thing, in a way., We want some-
thing to inspii"ﬁe‘our- ybuth to work harder, study mathematics,
learn administration, how to manage large things. .We want to be
sure we have a moméntum in technology that permits us to be
there'. when the big decisions of the world are made and have
military power that permits us to be there. We want a systém
that permits us to form good'jﬁdgment as to how to use that power,
They are very anxious to work from a centrally controlled system
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to inspire their youth, also, and to upgrade their economy. Many
careful students believe that the driving wedge of all the tech-
nologies necessary to work here, in ehergy;' moéern electfonics,
use of;::;terials, total systems engineering, and the human beings
in the system, is the cnly way Russia can really modernize its
system fast, that the resistance within the system which Khrushchev
found and which probably caused Ihis downfall i3 so great that only
through something like this can they move forward and develop the
full impetus ihey wish to employ to rule the world, So, in a sensge,
we are looking here at who is going to be there when the big

decisions of the future are made,

Thank you very, very much. (Applause)
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